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(S) Ratchet loclcing mechanism for surgical instruments. 

(St) Releasable ratchet mechanism for medical 
instruments such as endoscopic instruments 

' are disclosed. The ratchet (412) mechanism 
includes : a leaf spring (400) with a ioddng bmb 
which is located on a handle (85) of the medical 
instrument ; a ratchet (499) on a lever ann (75) 
of the medical instnjment which lever anm (75) 
Is pivotally engaged to the handle (85) ; and a 
latch (440) on the handle (85) of the medical 
isntrument The latch (440) on the handle (85) 
engages and resfllentiy defonrns the leaf spring 
(400) to cause engagement of the Ioddng barb 
(412) In a groove (418) of the ratchet (499) when 
the latch (440) is h a firet position. When in a 
second position, the latch (440) releases the 
ioddng bari) (412) from the ratchet groove 

(418) . Preferably, the ioddng barb (412) has an 
extending edge surface on an axis which is 
substantially parallel to the phM»ting axis (80) of 
the handle (85) and lever arm (75), and the teeth 

(419) of the ratchet (499) have axtendbig edge 
surfaces on axes substantially parallel to the 
extending edge surfeoe of the Ioddng barb 
(412). Also, preferably, the edge surfaces of said 
teeth (419) of the ratchet (499) are located along 
an arc (0) of a cylinder having the handle/lever 
arm pivot axis (80) as its center line. 
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BACKGROUND OF THE INVENTION 

The present invention broadly relates to endoscopic surgical instruments. More particularly, the invention 
relates to disposable endoscopic instrunrients having end effectors and actuation means for effecting move* 

5 ment of the end effectors where the actuating means include apparatus for the locking of and fixed stepped 
movement of the end effectors reiativ to each other. 

The endoscopy and laparoscopy procedures have recently become widely practiced surgical procedures. 
The endoscopy and laparoscopy procedures involve Incising through body walls (e.g., such as the abdominal 
wall) for examining, viewing and/or operating on the ovaries, uterus, gall bladder, bowels, appendix, etc. Typ- 

10 ically. trocars are utilized for creating the incisions. Trocar tubes are left in place In the abdominal wail so that 
the endoscopic or laparoscopic surgical tools may be inserted through the tube. Acamera or magnifying lens 
is often inserted through a relatively large diameter trocar tube (e.g. 10mm diameter) which for the laparoscopy 
procedure is generally located at the navel incision, while a cutter, dissector, extractor, or other surgical instru- 
ment is Inserted through a typically smaller diameter trocar tube (e.g. 5 mm diameter) for purposes of manlp- 

15 ulating and/or cutting the internal organ. Sometimes it is desirable to have several trocar tubes in place at once 
in order to receive several surgical instruments. In this manner, organ or tissue may be grasped with one sur- 
'gical instrument, and simultaneously may be cut or stitched with another surgical instrunf^ent; all under view 
of the surgeon via the camera in place in the navel trocar tube. 

During a laparoscopic or endoscopic procedure, in order to properly grasp, damp, or cut tissue or an organ, 

20 it is sometimes desirable to lock the end effectors of the endoscopic/laparoscopic tool in position relative to 
each other. Further, It is sometimes desirable to effect movement of the end effectors toward each other in 
fine, stepped movements. In order to accomplish locking and stepped nrwvement. the tools of the poor art have 
provided mating teeth and grooves on both the handle and lever of the tool such that movement of the teeth 
of the lever past the teeth of the handle effect a locking and stepping arrangement However, such arrange- 

25 ments of the prior art have typically limited the practitioner to a situation where locking and stepping Is the 
norm and torsional force is required to unlock the handle from the lever so as to release the end effectors. In 
additk>n, where disposable tools using plastic handles and levers are desirable, the double teeth and groove 
arrangement has proved to k>e unwieldy and generally unsatisfactory. 

The endoscopic and laparoscopic tools of the prior art.are primarily reusable stainless steel tools. Between 

30 each use of a stainless steel tod. the tool must be soaked, scrubbed, and disinfected. The usual procedure is 
then to dry the tool, wrap it, and put it in a steam autoclave. The tool is kept sterile until just prior to use when 
it is renK)ved from the autodave and unwrapped in the locale of the sterile field of use. 

While reusable endoscopic and laparoscopic tools have functioned well for their intended purpose, the 
process of sterilizing the tool is problennatic. Small pieces of tissue or organ often become lodged in the end 

35 effedors, and much labor is requred to ensure that complete sterility Is obtained and maintained. In additton. 
over tinw. sharp instruments such as a scissors get dull and must be discarded. However, prior to use of a 
particular instrument, the surgeon is not able to discern the state of the Instrument and whetherthe instrument 
will satisfy the surgeon's requirements. 

The alternative to reusable endoscopic and laparoscope surgkal tools are disposable tods. However, the 

40 complicated construction of endoscopic and laparoscopic surgical tods has typk^lly dictated that the tods be 
expensive. 

SUMMARY OF THE INVENTION 

45 It is therefore an object of the Invention to provkJe a well designed surgical instrument having an effective 
locking, stepping ratchet mechanism on the handle and lever. 

It Is a further object of the Inventton to provkle disposable endoscopic and laparoscopk: surgical Instru- 
ments which provkles a locking, stepping ratchet mechanism for extremely fine adjustment of the end effectors. 
It is another object of the invention to provMe surgical instrunients of inexpensive design where a latch is 
50 provided to place the Instrument in a locking, stepping mode, or to release the locked ratchet n^chanlsm and 
permit free unstepped movement of the end effedors relative to each other. 

In accord with the objects of the invention, medical instrunients are provided such as for lnsertk>n through 
a trocar tube and generally comprise a longitudinally extending tube, a push rod which extends through the 
tube, an actuating apparatus engaging the tube and the push rod and imparting redprocal axial motion to the 
55 push rod relative to the hibe. end effedor means coupled to the push rod by linkage means, and a devis cou- 
pl d to th tube at Its proximal nd and to the end eff dor means at its distal end. wherein axial movement of 
the push rod effects pivoting movement of the end ff dor means. Plastic shrink wrap Is preferably utilized to 
eiedrically insulate th disposable instrum ntand xt nds over the aluminum tube and over at I a tanadja- 
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cent portion of the devis. In accord with the present invention, the actuating apparatus in provided with a ratch< 
et mechanism for adju8lat)ly holding the end effectors in a plurality of predetermined positions. The ratchet 
mechanism includes a resilient member, suitably In the form of a metal strip, attached at a first end, i.e. can- 
tilevered, to either the handle means or the lever arm of the actuating apparatus, with the second end of the 

5 resilient member having a locking element for engagement with one of a tandem array of teeth positioned on 
an elongate member which extends from the other of aaid handle member or lever arm. A canryned latching 
means is provided adjacent the cantilevcred end of the resilient strip to resiliently displace the resBient strip 
so as to engage the locking element of the resilient strip with the teeth. Because the teeth and locking element 
are angled, activation of the canwned latching means permits movement of the lever arm towards the handle, 

10 but does not permit movement of the lever arm away from the handle. Release of the latching means permits 
disengagement. 

In accord with another aspect of the invention, the actuating apparatus of the invention can be rotated 
about the longitudinal axis of the instrument relative to the end effector thus enhancing the usefulness of the 
instrument in surgteal procedures. The actuating apparatus of the invention includes a sleeve (ferrule) means, 

f5 a handle means and a lever arm. 

The sleeve means of the actuating apparatus surrounds a proxtfnal portion of the tube, is nrx>vable along 
the longitudinal axis of the tube, but te restrained from rotating about the longitudinal axis of the tube. The han- 
dle means surrounds the proxinwl end of the tube. The lever arm is pivotally engaged to the handle means 
and is also positioned at the proximal end portton of the tube. The sleeve means (at its proximal end) and the 

20 handle means (at its distal end) have opposing rim portions with respective mating surface conf igurattons. The 
sleeve means is resBiently held In mating engagenr>ent with the handle means by a resilient means coupled to 
the sleeve and to the tube. When it is desired to change the rotational orientation of the end effector means 
relative to the actuating apparatus, the sleeve member is moved axially along the tube away from the handle 
member, against the restraining force exerted by the resilient means. Such movement disengages the mating 

25 portions of the sleeve and the handle member and leaves the sleeve free to rotate with the metal tube, the 
clevis means, and the end effectors relative to the handle means and the lever arm. With the provided ar- 
rangement, three hundred sixty degree rotation Is avaBable, and the resolutkin to which rotation may be ob- 
tained is only limited by the resolution of the mating portions of the sleeve and handle; I.e.. the finer the teeth 
and grooves of each, the finer the resolution. 

30 Because the metal tube, devis and end effectors are free to rotate relative to the handle means and the 

lever arm, a rotating push rod engaging element is provided in the lever arm to couple the lever arm and the 
push rod. The rotating push rod engaging element is preferably generally spherical with a hole along a first 
axis for the push rod, and a hole along a second perpendfcular axis for a set saew. The rotating push rod en- 
gaging element sits In a recess of the lever arm and rotates with the push rod. the outer tube, the end effectors, 

35 etc., when they are rotated relative to the handle means and the lever arm. 

In another embodlmentof the invention. In order to permit rotation of the end effectors relative to the handle 
means and lever arm, the outer metal tube is provided with a plurality of recesses or Indents at Its proximal 
end, and the actuating apparatus is provided with an electrode which is mounted in the handle, with one end 
prob^udlng therefrom, and with the other end in contact with a metal resilient member whteh forcibly holds an 

40 engaged electrical contact element in engagement with the recesses or indents of the metal tube. With this 
arrangement, predetermined Incremental relative rotation of the handle means and lever arm can be achieved 
and maintained by movement of the electrical contact to successive peripheral recesses upon rotation of the 
handle and lever arm. 

Additional objecta and advantages of the inventton will become apparent to those skilled in the art upon 
45 reference to the detaHed description taken In oonjunctkm with the provkled figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1 a and lb are side elevation views whtoh together show an instrunrtent Incorporating embodiments 
50 of the present invention; 

Figures 2a and 2b are side and front elevation views showing the end effectors of Figure 1a In a dosed 
position; 

Figure 3 is a side elevation partially in sectton of a portion of Figure lb showing certain operating elements 
In a disengaged position where the end effectors of Fig. 1a can be rotated relative to the handle and lever 
55 of Fig. lb; 

Figures 4a and 4b are side levation and front levation views of a sleev el went shown in Figure lb; 
Figures 5a and 5b are ski el vatton and front levatton views f a portion of the handle of th instrument 
of Figure lb; 
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Figure 6 is a side elevation view of a portion of a metal tube member of the instrument shown in Figure 
lb; 

Figure 7 is a partial plan view of a first emt>odiment of a portion of the instrument shown In Figure lb and 
showing a first embodiment of a rod engaging elen>ent; 
5 Figure 7a is a partial plan view of a modification of the rod engaging element of Figure 7; 

Figure 8 is a rear elevation view of the instrument of Figure 1b showing, in phantom, a few possible rota- 
tional positions for the actuating apparatus of the instrument; 

Figure 8a is a front elevation view partly In section of the instrument shown in Figure 8; 
Figure 9a is a side elevation view of a portion of the instrument of Figure lb; 
10 Figure 9b is a cross sectional view illustrating the electrical contact arrangement for the Instrument of Fig- 

ure 9a; 

Figure 9c is a side elevation view partly in section of a portion of a second embodiment of the invention 
which comprises an instrument similar to the instrument of Figure lb; 

Figures 9d and 9e are respectively a cross sectional view and a side elevation view partially In section of 
15 an electrical contact arrangement according to the second embodiment of the invention of Figure 9c; 

Figure 10 is a partial side elevation view of the ratchet portion of the instrument of Figure 1b; 

Figure 10-1 is a diagram defining particular angles of a portion of the ratchet mechanism; 

Figures 10a - 10c show various details of the portion of the instrument shown in Figure 10; 

Figure lOd schematically shows various positions for the end effectors of Figure la; 
20 Figure lOe shows an alternative embodiment to the configuration of Frgure 10; 

Figures 1 0f and lOg respectively show a fragnriented side elevation view and a bottom plan view of an al- 
ternative embodiment of the teeth nnechanism of Figure 10; 

Figure 1 0h is a side elevation view of a cover member for the ratchet housing portion of the handle of the 
instrument of Figure lb; 

25 Figure 101 is a side elevation view of the cover member of Figure lOh showing the internal engaging ele- 
ments thereof; 

Figures 11a and lib are respectively a front elevation view and a side view of an alternative push rod en- 
gaging element of the invention; 

Figures 11c and 11d are respectively a partial side elevation view and a cross-sectional view of the lever 
30 arm of the invention with the push rod engaging element of Figure 11a in an insertion position; 

Figures lie. 11f, and 11 g are respectively a cross-sectional view, a partial skJe elevation view, and partial 
top plan view of the lever arm of the invention with the push rod engaging element of Figure 11a In an rod 
engaging position; and 

Figure 11h is a partial perspective view of the push rod engaging element of Figure 11a In a rod engaging 
35 position. 

DETAILED DESCRIPTION OF INVENTION 

With reference to Figures la and lb. a disposable endoscopic or laparoscopic surgical instrument Is Indt- 
40 cated at 10. The disposable surgical Instrument 10 broadly comprises an aluminum tube 20 having a iongitu- 
dtnal axis 185, end effectors 22, 24, a devis means 30, actuating apparatus 50, and a push rod 60. The devis 
means 30 Is advantageously a separately formed aluminum piece which f ixedly engages aluminum tube 20 
at the distal end 21 of the aluminum tube, e.g., by crimping of tube 20 as Indicated at 32. For purposes herein, 
the "distal end' of the instrument 1 0 or any part thereof. Is the end dosest to the surgical site and distant from 
45 the surgeon, while the "proximal end" of the instrument 10 or any part thereof, is the end most proximate the 
surgeon and distant the surgical site. The clevis 30 also engages the end effectors 22, 24 at pivot pin or screw 
40, as the end effectors pivot around the pivot pin 40. The end effectors are also coupled at their proximal 
ends to the distal end of push nod 60 via coupling elements 62, 64. As is discussed more fully in the parent 
applications hereto, the devis effectively translates the reciprocal motion (shown as 65) of the push rod 60 
50 into the end effector means action indicated at 67, 68. Also, as discussed more fiilly in the parent applications 
hereto, metal tube 20 is provided with an insulating plastic shrink wrap layer 97 which provides protection when 
electrical energy is applied at terminal 99, e.g. for cauterization procedures. 

As seen in Figs, la, 2a and 2b, end effector elements 22, 24 are of the grasper type. However, it w9l t>e 
appreciated that the invention applies to any single or double acting Instruments which are intended for inser- 
ts tion through a trocar tube. Thus, different types of end effectors can be utilized. In fact, dif f rent embodiments 
of th coupling elements, the d vis means, and the push rod as described In the parent applications h reto 
may be utilized In conjunction with the preferred aspects of the present Inv ntion. Regardless, Figure 2a shows 
end effectors 22, 24 in a dosed position and Figure 2b is a front el vation view of the oonf iguretion of Figure 



4 



EP0SS5103 A1 



10 



IS 



X 



2a showing the achjating mechanism 50 (in phantom) which is more hiHy llustrated in Figure 1b and described 

*'*'*iS^foremenUoned. the reciprocal movement of push rod 60 back and forth, as Indicated at 65 In Fig. la. 
imparts pivoting or rotational motion to end effecton. 22. 24 as indicated at 67. 68. With reference to Fig. 1b. 
therecipiocal motion 65 of push rod 60 Is effected by the lever action motion 70of leverarm 75. rtthe actuating 
apparatus 50. which is pivotally engaged by means of pivot rod 80 to handle member 85. Handle member 85 
and lever arm 75 are configured for one-handoperatlon as shown. 

With most previous endoscopic Instruments of the art. the orientation of the actuating apparatus 50. I.e. 
handle 85 and lever arm 75. with respect to end effectors 22. 24 was fixed. That is. if a surgeon desired to 
rotate the handle and lever arm to a more convenient position, the end effectors 22. 24 would also be rotated 
correspondingly. With the present invention, the actuating apparatus 50 can be rotated to any wnvenient on- 
entatlon, and back and forth, through 360'. without causing any rotational movement of the end effectors 22. 
24 

' The detels of the actuating apparatus which permit rotation according to a first preferred embodiment are 
more fully underetood with reference to Figures 1b. 3. 4a. 4b. 5a. 5b. and 6. The actuating apparatus genera^ 
comprises a sleeve (ferrule) member 90. the handle means 85 and the lever arm 75. The sleeve member 90 
surrounds a portion of metal tube 20 which is remote from the end effectors 22. 24. and which is just forwartly 
adjacent the proximal end 23 of metal tube 20. As shown by a comparison of Figs, lb and 3. steevo member 
90 is movable axially back and forth along metal lube 20 as indicated at 1 01 of Fig. 3. However, sleeve member 
90 is restrained in ite movement by a resUient spring or btasing means 103. Resilient spring 103 is shown as 
a coa spring peripherally surrounding metal tube 20 and seated m an Inner peripheral slot or undercut sectkm 
105 of sleeve 90. The resilient spring 103 is held in compression by a retaining ring 107 and an inwardly pro- 
iecting portion 95 of the sleeve member 90. The retaining ring 107 is seated In peripheral slot 109 of metal 
lube 20. Alternath«ly. the retaining ring 107 can be f bcedly engaged to the metal tube 20 in the absence of 
25 such a peripheral slot With the provided arrangen«nt. sleeve 90 Is coupled by resflient spring 103 to hollow 
tube 20 and IS urged thereby toward the proximal end 23 of the metal tube 20. 

As shown in Figure lb and more particularly In Figure 6. metal tube 20 is preferably provided with a pluna Ity 
of axially extending peripherally spaced apart disposed slote 145 (although only one such slot is required) tn 
a portion of the tabe 20 surrounded by sleeve 90. One or more guide rods or inwardly extending protrusions 
1 50 are seated in sleeve 90 and extend therethrough to slideaWy engage the axial slots 145. With the afore- 
described maUng engagement (indicated as 140). sleeve 90 is restrained from rotation about metal tube 20. 
but is movable axially as indicated at 101 in Figure lb and Figure 3. 

Turning to Figs. 4a and 4b. it is seen that sleeve 90 has an engagement configuration 111 in the form of 
an integral peripheral proximal rim 114 of toothlike elemente 113 and slots 115. The engagement con^iflura^on 
35 111 •|s7«ferBbly endosed by a flange portten 117 of sleeve 90 whtah extends around toothlBce eleinente 113 
and slots 115. Flange portton 117 preferably Includes a series of ribs 138 whteh are drcumferentlally plaad 
around the sleeve 90. which run In a manner substantially parallel the tongltudinal axis of the surgical Insb-u- 
ment. and whteh permit easy manipulation with the forefinger of the practitioner. As seen in Rg. 4a. the ribs 
138 preferably taper downward as they extend toward the distal end of the sleeve 90. ^ ^ ^ 

40 w»h reference to Figs. 1b. 5a. and 5b. handte member 85 has a hoPow distal portton 120 n th^^ 

a bore coaxial with metal tube 20. Attached Internally to the distal portion of handle 85 is a ring 124 whfch ex- 
tends loosely around the tube 20. Ring 124 has a peripheral outer surface portion 122. ^a 
and 5b) having Integral ribs 123 which engage and are preferably sealed (e.g.. by gluing) In slote 126of hoBow- 
bore portton 120 of handto 85. Thus, ring 124 is fixed relative to the handle 85. In order to prevent handle 85 
« tmm diding off the proximal end oflube 20. a retaining ring 160 Is provided. Retaining ring 160 is seated In 
slot 165 of metal tube 20 and site adjacent the proximal end of ring 124 (and in slot 170 of handle member 85 
as shown best In Fig. 9). As aforementioned, metal tube 20 Is free to rotate In ring 124 as R Is only slWeably 
engaged therewith and slightly spaced therefrom as indicated at 175. 

RIno 124 of handle member 85 has an engagement configuration 1 30 corresponding to engagement con- 
so figuration 111 of sleeve 90 In the form of toothlike elemente 1 33and state 135. In the "at-resr position, toothlike 
<riemente 133 and slote 135 matingly engage (as indteated at 140 in Figure 1b) the teeth 113 and slots 115 o^ 
sleeve 90 due to the force exerted by resilient coO spring 103 on sleeve 90 toward the proximai end 23 of metel 
tube 20. On the other hand. when, as shown in Figure 3. a force 137 is applied to the outward radially extending 
ribs 138of sleeve 90. the teeth 113 and slote 115 are disengaged from the teeth 133 and slote 135 of the handle 
55 member85.Withthedi8enoagedeonditioninu8trBtedlnFigure3.m taltube20whtahl88lktebly ngag dwith 
the handle member 85 Is free to rotate relathre to the handle member. 

To nable the rotation of the m tal tobe 20. end effectore 22. 24. clevis means 30. sleeve 90. eta wRh 
respect to th lever arm 76 and handto 85. som mechanism for permitting rotetton of th push rod 60 which 
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is coupled at its proximal portion 180 to the lever arm 75 Is required. With reference to Fig. lb and Fig. 7 a 
first embodiment of a push rod coupling means is shown for accomplishing the relative rotation. In particular, 
the push rod coupling means is shown as a generally spherically surfaced element 190. Spherical element 190 
is coaxial to push rod 60 and includes a diametrically located bore 191 through which push rod 60 extends. 
5 Push rod 60 is coupled to the spherical element 190 suitably by nrieans of a recessed set screw 192 which 
threadiably engages spherically surfaced element 190 and bears against and frictionally engages push rod 60 
at 194. 

In order to accommodate a spherical push rod coupling element, the lever arm 75 is provided with a cyl- 
indrical bore 200. Bore 200 is parallel to pivot rod 80 which engages the handle member 85 to the lever arm 
10 75. and is transverse to the push rod 60 and the longitudinal axis 185 of metal tube 20. Cylindrical bore 200 
has a diameter just slightly larger than that of element 190 and dosely encloses spherically surface element 
190. 

As seen in Fig. 7. a slot 210 is provided in lever arm 75. Slot 210 transversely intersects the cylindrical 
bore 200 and receives push rod 60. The slot 210 is dimensioned to accommodate the displacement indicated 
IS at 215 of push rod 60 during movement of lever arm 75 and the spherically surfaced element 190. The bore 
200 in lever arm 75 is suitably open at least on one side of the lever arm 75 as indicated at 220 to facilitate 
assemt>ly and engagenient of the push rod 60 with spherically surfaced element 190. A closely fitting cap 225 
is preferably provided to dose the bore and dosely secure the spherical element 190 therein. 

In operation, the pivotal nfK>venr)ent of lever arm 75 as indicated at 70 in Fig. lb causes the spherically 
20 surfaced element 1 90 to slidabty bear against and contact the forward surface 230 of bore 200, or the rearward 
surface 240 of bore 200. 

In this manner, the engaged push rod 60 is moved backward and forward to impart the rotational motion to 
end effectors 22, 24 shown at 67, 68 in Figure 1a. When it is desired to change the rotational orientation of 
the actuating mechanism 50 (comprising handle member 85 and pivotalty engaged lever anm 75). the engaged 

25 arrangement of Fig. 1 b (and also Fig. 9) is changed to the disengaged arrangement of Fig. 3. This is accom- 
plished by moving sleeve member 90 away from the rearward end 23 of metal tube 20 (I.e., distally), toward 
the end effectors 22, 24, against the force exerted by resilient spring 103. As shown in Figure 3, when sleeve 
member 90 is moved in that way, handle member 85 is disengaged from sleeve 90. With the handle member 
85 in the disengaged position as shown, the actuating mechanism 50 (handle member 85 and pivoted lever 

30 arms 75) is rotatable about metal tube 20 (and vice versa) to any desired position (from 0 to 360**) as indicated 
at 50*-50"' in Figures 8 and 8a. In a typical operation, with the third and fourth fingers of the practitioner's hand 
in handle ring 910 of handle member 85, and with the thumb in lever ring 914 of the lever 75, sleeve 90 is 
moved away (i.e., disengaged) from handle member 85 by use of the forefinger of the hand, and is rotated 
using the same finger. Once desired rotation is achieved, the forefinger releases the sleeve 90, and handle 

35 85 once again is engaged with sleeve 90 due to the resilient force of spring 103. It will t>e appredated, that if 
desired, movement of the sleeve 90 forward, and rotation thereof may be accomplished by slipping the thumb 
out of ring 914, and using the forefinger and thumb together. Of course, otherf ingers can also be used to effect 
forward nrK)vement and rotation. In fad, if desired, the tube 20 (and sleeve if desired) can be held in one hand, 
while the actuating mechanism 50 Is rotated with the other hand to the desired position. Regardless of how 

40 rotation is effeded. when the desired anrKMjnt of rotation is obtained, sleeve 90 is released, and spring 103 
forces sleeve 90 back Into engagement with handle member 85 with the respedive tooth-like elements and 
slots of the ring and the sleeve mating with each other. It will be appredated that because only a finite number 
of tooth-iike elements and slots are provkled, the final locked positk)n will not necessarily be exactly the rotation 
position which was obtained in the unengaged position. However, by providing numerous tooth-lflce elements 

45 and slots, fine resdution of final rotation position will be dbtalnable. 

Tijrning to Figure 7a, an alternative embodiment of the push rod coupling element is seen. Coupling ele- 
ment 190' is shown as a truncated sphere as opposed to sphere element 190 of Figure 7. Also, bore 200' is 
shown as a truncated sphere as opposed to the cylindrical transverse bore 200 of Figure 7. It will be appredated 
that the truncated spherical element 190' and the truncated spherical bore 200' can function appropriately, as 

50 the travel of lever arm 75 is most commonly 30"" or less. 

In a preferred embodinnent shown in Figs. Ila-h (which is alternative to the embodiments of Figures 7 and 
7a). the push rod engaging element shown at 190" Is essentially spherical and has a narrowed drcumferential 
band 600. The radius of the band 600 is less than the radius, R, of the element 190" at Its unnarrowed surfaces 
by an Incremental distance L The projection of the element 190" transverse to the band 600 has a radius of 

S5 R-Las shown In Fig. lib whk:h can be received and d sely fit and slid In a bore 200 of imlar radius. As seen 
InFig. 11b.theunnarrDwedradiusRofelement190''isgreaterthanthatof bore200sothatonlyth narrowed 
band portion can be received in bore 200. As seen in Figs. Ila-h g nerally spherical elem nt 19(r is provkled 
with an axial diametrically located bore 191 for receiving push rod 60. As shown in Figs. 11a and lib, bore 191 
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is transverse to the narrowed circumferential band 600. A recessed radial set screw 192 passes through the 
narrow circumferential band 600 to intersect bore 191 for securing the push rod therein. 

With reference to the side view of Fig. 11c. in assembly, the push rod coupling element 190" is first posi- 
tioned with its narrowed ctrcumferBntial. cylindrically shaped band portion 600 bBnaverse to the longitudinal 

5 axis 207 of cylindrical bore 200 of lever arm 75 and element 190". The elenfient 190" is advanced Into the bore 
200 so that its circumferential band 600 bridges slot 210 in lever arm 75 as shown in Figure lid, with the width 
of band 600 being slightly wider than slot 210. With element 190" in the bridging position of Fig. lid. the ele- 
ment 190" is rotated so that the circumferential band portion 600 is aligned with the longitudinal axis 207 of 
cylindrical bore 200 as shown in the front sectional view of Fig. lie and the side view of Fig. 11f and with the 

10 diametrically axial bore 191 in element 190" aligned wKh slot 210. In this position, axial bore 191 receives the 
push rod 60 which is affixed to element 190" by radial set screw 192. 

As seen best in Fig. 11g, the intersection of slot 210 with transverse cylindrical bore 200 partitions the 
bore and results in two circular spaced apart, opposed apertures 700. 701. Apertures 700. 701 slidably engage 
opposite surface portions of element 190" as shown, and restrain movement of element 190" along longitudinal 

15 axis 207 of bore 200 as the diameter (2R-2L) of the bore 200 and hence apertures 700. 701 is less than the 
diameter 2R of the unnarrowed. i.e. spherical portion of element 190". Thus, element 190" is free to rotate in 
bearing contact with apertures 700, 701 during reciprocal movement of push rod 60. As shown In Fig. 11a. the 
peripheral band 600 which permits Insertion of element 190" into the bore 200. preferably subtends an arc "A" 
of about 20 to 65 degrees. The aforedescribed embodiment enables secure engagement of element 190" in 

20 handle 75 during all operational motions, e.g. back and forth motion of push rod 60 during movement of the 
end effectors, and rotational motion of push rod 60 relative to handle 75. 

Typical dimensions for the preferred push rod engaging element of Figs. Ila-h are as follows: 
Element 190" brass sphere with radius R = .2 Inch; 

width of band 600 = .15 inch; 

25 radius at band 600 = .1875 inch 

L = . 0125 inch 
"A" = 50 degrees 
Bore 200 Diameter = .375 inch 

Slot 210 Width = .125 inch 

30 Axial Bore 191 Diameter = .1 inch 
Set Screw 1 92 Diameter - .1 38 inch 

With reference to Figure 9a which is an enlargement of a portion of Figure 1 b, and with reference to Figure 
9b, it IS seen that the handle member 85 is provided with an outwardly extending electrode 99. Electrode 99 
is adapted to recehm electrical power for transmission to metal tube 20 and thence to end effectors 22, 24 (for 

35 cauterization procedures). In the prior art, the electrodes of the art are f bcedly coupled to both the handle nrtem- 
ber and to the metal tube. However, in the present invention, because nrwtal tube 20 can rotate relative to the 
handle member 85. an electrical contact arrangement 300 is utilized which ensures that power is not interrupt- 
ed regardless of the rotational orientation of handle member 85. In particular, the electrical contact arrange- 
ment 300 comprises the electrode 99, a resilient metal spring element 305, and a metal contact element 311. 

40 The resilient metal spring element 305 Is seated in a bore 310 in the handle member 85. The bore 310 is per- 
pendicular to the longitudinal axis of the metal tube 20. Bore 310 includes a dosed end 307 which forms the 
base 309 of electrode 99. and the resilient spring 305 bears against base 309. Because the resflient metal 
spring 305 is in compression, it is biased to xifQe the spherical metal contact 311. partially enclosed in bore 
310, through a bore opening 316 and against the outer peripheral surface 31 3 of metal tube 20. With the afore- 

45 described arrangement, during rotation of handle member 85, as Micated at 320 and 321 , metal element 311 
will roll or slide along In contact ¥vith the outer periphery 313 of metal tube 20 such that continuous electrical 
contact between metal tube 20 and electrode 99 Is maintained. 

In a further embodiment of the present invention. Illustrated in Figures 9c, 9d and 9e, a plurality of recesses, 
330 (which can be open bottom slots) are provided in a row 332 around the circumference 313 of metal tube 

50 20. The recesses 330 preferably have a shape generally conforming to that of contact element 311 so that the 
contact element 311 securely seats in a recess 330 unt9 handle 85 Is rotated, e.g. as indicated at 340 in Figure 
9d. When handle 85 is rotated, contact element 311 moves up out of a recess 330 and over the peripheral outer 
surface 313 of metal tube 20 to another recess 330 unto rotation is discontinued. The recesses 330 are pre- 
ferably evenly spaced about the periphery of metal tube 20 so that a preselected angular rotation can be es- 

55 tablished by travel of elem nt 311 over a particular number of recesses 330. With th provided embodiment 
of Figures 9c 9d and 9e. the entire de v arrangem nt of th Instrument can be simplified as It Is the contact 
element 311 in conjunction with spring 305 which keeps the handle 85 from rotating relative to the tube 20. In 
liact as shown in Fig. 9c, neither sleeve 90. Inner sleeve or ferrule 90a, nor handle 84 Includes the teeth and 
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slot arrangement of Figure 9a. Also missing are the spring (103). the ring (124), etc. All that remains is the 
retaining ring 1 60 which prevents the handle (with the integral sleeve 90 and ferrule 90a which is fixed to sleeve 
90) from sliding off of the tube 20. but which allows rotation of the handle 85 relative to the tube 20. It should 
be noted, that instead of using a retaining ring 160 and a ferrule and sleeve which are integral with the handle 

5 85 as shown in Fig. 9c. a ferrule such as disdosed In parent application Serial No. 07/680,392 can be utaized 
in conjunction with the step rotation mechanism of the electrode 99. It should also be recognized that instead 
of utilizing recesses or detents 330 in the metal tube 20 and a sphere 311 which rides in the detents, protrusions 
and alternately shaped contact elements could be utilized. 

In accord with another aspect of the present invention, and as illustrated in Figures 1b. 10, 10-1, and 10a- 

10 1 0i, improved ratchet mechanisms for endoscopic tools are provided. The improved ratchet mechanism, which 
can be used in conjunction with any medical tool and not just endoscopic tools enables end effectors 22. 24 
to be locked in any of many positions (two such positions being shown In Fig. lOd) such that further movement 
of the end effectors toward each other is permitted, but further nwvement of the end effectors away from each 
other is not permitted except if the ratchet mechanism is purposely unlocked. Such a ratchet mechanism finds 

15 particular use in damping devices, although it is not limited thereto. 

In accord with the ratchet mechanism inventfon. the ratchet niechanism comprises a cantileverod resilient 
strip 400 with a locking barb 412. where the strip 400 is located on one of the handle 85 and lever 75 of the 
surgical instrument a ratchet element 499 located on the other of the handle 85 and lever 75 of the surgfcal 
instrument and having a plurality of teeth 419 radially displaced from a pivot 80 coupling the handle and lever, 

20 vwth each tooth 419 having an edge surface 498 on parallel axes which are parallel to the axis of the pwot 80, 
and a camming lever means 440 which in a firstpositton forces the locking bart) 41 2 into contact with the ratchet 
499. and in a second position does not force the tocking barb 412 into contact with the ratchet 499, wherein 
the barb 412 preferably also has an edge surface on an axis parallel to the axis of the pivot The edge of the 
teeth 419 of the ratchet 499 are preferably located ak>ng an arc of a circle having its center point being the 

25 pivot 80 whk:h couples the handle and the lever. 

In a first preferred embodiment of the ratchet mechanism of the inventkm, and with particular reference 
to Figures lb and 10, the cantflevered resilient strip or leaf spring 400 (shown also In Figure 10c) has a down- 
wardly extending punched out bait) 401 for f facing the resilient strip 400 in the handle 85 of the surgical Instru- 
ment and an upwardly extending barb or locking element 412 for mating with the ratchet 499 in the lever menrv 

30 ber 75. Locking element 412 is preferably punched out of the resilient strip 400 and preferably makes a forty- 
five degree angle relative thereto. Locking element 412 preferably has an edge surface 497 which is parallel 
to the axis of pivot 80. The resilient strip 400 is inserted into a slot 402 in handle member 85 with the downwardly 
extending barb 401 extending Into slot 403 of the handle member 85. The resilient strip 400 is engaged in the 
handle member 85 at a first locatton by a f being post or surface 404 which establishes a cantilever engagement 

35 at the end portion 406 of atrip 400; i.e. end portion 408 of resilient strip 400 is a firee" end. Preferably, the 
fixing surface 404 is located substantially doser to barb 401 than to barb 412. and thereby provkSes a springy 
action. The springy action permits the teeth on the hereinafter described ratchet of the lever means to ride 
pass the barb in the directton of the bartj such that further movement of the end effectors toward each other 
is permitted even after activatton of the ratchet mechanism. 

40 The leaf spring 400 is maintained in the handle 85 via use of a handle cover 610 (shown in Figs. lOh and 
1 01) which indudes several posts 612a. 614a whk:h mate with post holes 612b and 614b on the handle 85 (seen 
In Fig, 10). and several mating surfaces 615a. 617a which mate ¥«th opposed surfaces or slots 615b, 617b 
on handle 85. 

As seen in Fig. lb, the resiient strip 400 is preferably positioned at the portton 410 of handle member 85 
45 %vhlch extendsfurthestand is most renfwte from the pivotal engagement 80 of lever arm 75 with handle member 
85. LBcewise. the resilient strip 400 extends at its free end portion 408 toward the portion 414 of the lever arm 
75 which is most remote from pivotal engagement 80, By provWing the ratchet mechanism at a distance from 
the point of pivotal engagement 80, finer resolutk>n of possible locked positions is obtainable, as the arc seg- 
ment for one degree of rotation is larger than an arc segment for one degree of rotation which would be located 
50 along an arc doser to the pivot point 80. 

As aforementioned, the ratchet mechanism of the biventton indudes a ratchet 499 induding teeth 419 and 
grooves 418 In the lever arm 75. As seen in Figs. 1 b and 10. an ctongate arm 416 extends from lever arm 75 
adjacent its remote portion 414. The elongate arm 416 indudes the plurality of teeth 419 and grooves 418. In 
one preferred embodiment a tandem array of teeth 419 are fornried from the same material as the lever arm 
55 75 in a recessed cutout fashton with the teeth traversing a portion of the wWth of elongate arm 416 (as seen 
In Fig. 1 0b), but with support edges 495 being k pt Intact As shown In Fig. 10a, th wWth of th teeth 419 Is 
JustsllghtlywWerthanthewkJthofth barb 412 to provW ctose lateral constraint for the k>cklng barb 412, In 
a pref rred mbodiment thirteen teeth are provided. The thirte n teeth traverse an arc of approximately sev- 
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enteen degrees (Le.. one tooth every 1.3 degrees). Preferably, the teeth are angled (as shown in Fig. 10-1 by 
angle "B") at forty-five degrees relative to the radius defined by pivot point 80. and the back edge of the teeth 
are provided with a ten degree re-entry angle (as shown in Fig. 10-1 by angle "C") relative to the radius. Also, 
preferably the teeth edges 498 (and the bottom of elongate arm 416) are formed so that they are located on 

5 an arc D which has a curving radius based on the distance betw en the edges 498 of the teeth 416 and the 
pivot pin 80; i.e., the edges of the teeth are located along an arc having the pivot pin as its center point This 
guarantees that the barb 412 of the resilient strip 400 can mate with each groove 418 of the ratchet 499. as 
rotation of lever 75 relative to handle 85 causes each tooth 4 19 to pass the bart) 412 at the same relative height. 
With the teeth 419 at the provided angle B and preferably along the arc D. and with the barb 412 of the leaf 

10 spring 400 at a similar angle, when the barb 412 is mated into a groove 418 between the teeth 419 as here- 
inafter described, the teeth 419 can still ride pass the barb 412 in the direction of the barb such that further 
movement of the end effectors 22, 24 toward each other is obtained. However, movement in the opposite di- 
rection is not obtainable. 

The third element of the ratchet mechanism is the camming lever or latching means pivot ami 440. The 

15 camming lever has an integral post 442 intermediate its trigger end 450 and its cammed bearing end 451. The 
post 442 fits into post cutout holes 443a and 443b on the handle 85 and the handle cover 610 (seen in Fig. 
10h and 101) and thereby fixes the camming lever bearing end 451 adjacent the resilient strip 400 at a location 
adjacently forward the leaf spring fixing surface 404 towards the free end of resilient strip 400. Bearing end 
451 of camming lever 440 has two distinct intersecting planar bearing faces 444 and 446. With pivot arm 440 

20 positioned as in Figure 1 b with bearing face 444 abutting resilient strip 400, the lever arm 75 and its transverse 
elongate arm 416 are freely n(K>vable with respect to resilient strip 400 and without barb 412 engaging the teeth 
419 and grooves 418 of the transverse elongate arm 416. Upon advancing the camming lever 400 to the pos- 
ition 440F shown in Figure 10, (e.g., via use of a pinky finger) the bearing face 446 is brought into coplanar 
abutting contact with resilient strip 400 thereby causing the strip 400 to be resOiently deformed with Its locking 

25 bart>ed element 412 at its free end 408 in engagement with an oppositely located receiver element or groove 
418 as illustrated in Figure 10. 

It will be appreciated that elongate arm 416 moves upon rotattonal movement of lever arm 75. As afore- 
mentioned, the elongate arm 416 Is arranged so that the ratchet comprised of the teeth 418 and groove 419 
is brought into a dosely adjacent opposed relationship with the resilient strip 400. Either prior to moving the 

30 elongate transverse arm 416 adjacent the barb 412 of the leaf spring 400, or with lever arm 75 and its elongate 
transverse arm 416 in a desired position (which represents a desired position of end effectors 22, 24), the cam- 
ming lever 440 may be advanced to the positk)n 440F shown in Figure la and Figure 10 to lock the lever arm 
75 relative to the handle 85 (and hence to lock the end effectors at a set position). The lever arm 75 and handle 
85 may then be squeezed and moved closer together if desired, with the barb 412 riding over each tooth 419 

35 and into another groove 418. Each locking positk>n corresponds to a respective position of the end effector 
elements 22. 24 (two such positions being indicated In Figure lOd). However, unless the camming lever is re- 
turned to position 440, barb 412 will not disengage from the ratchet 499 in the transverse arm 416 to permit 
the end effectors to move away from each other. 

In a preferred embodiment of the present inventkm. shown in Figs. lOf and lOg, the transverse elongate 

40 arm 416' of lever member 75. suitably made of molded plastic, is formed with an elongate open slot 800 ex- 
tending along nK>st of its length. The preformed slot 800 is formed with tongitodinally spaced apart key ways 
805. 807. A separately formed metel bar 850 is provMed having a tendem array of integral toothlike elemente 
419" and grooves 418', and integral longitudinally spaced apart key etements 860, 861 on the side of metal 
bar 850 which is opposite to the toothlike nnemberB 419*. The mete! bar 850 is inserted into slot 800 of elongate 

45 arm 416* to fit dosely therein and securely engage elongate arm 41 6' by the fordble insertion of key elemente 
860. 861 into key ways 805, 807. When in positton. the edges 498' of the toothlike members 419' of metal bar 
850 are substantially coextensive with the outer edge 875 of elongate arm 416*. As with the teeth whtoh are 
formed in the handle, the metfil bar 850 is preferably formed with the teeth edges tocated in an arc D which 
has a curving radius based on the distance between the edges 498 of the teeth 419' and the pivot pin 80; i.e., 

50 the edges 498' of the teeth 419* are located along an arc D having the pivot pin as ite center point This guar- 
antees that the barb 4 1 2 of the resilient strip 400 can mate wit h each groove 41 8' of the ratchet 499', as rotation 
of lever 75 relative to handle 85 causes each tooth 419' to pass the barb 412 at the same relative height 

While the hereinbefore described arrangement of Figure lb and Figure 10 shows the prefened embodi- 
ment of the Invention vis-a-vis the ratohet mechanism. If desired, and as shown In Fig. lOe, the resilient strip 

65 400 can be engaged to the lever arm 75 instead of the handle member 85, and the etongato transverse arm 
416 can be aff bced to handle member 85 instead of elongate arm 416 (i.e., th parte are reversed). Also, white 
th elemente of the preferred embodim nt are located at th remote porttons of lever arm 75 and handle menv 
ber 85. they can be poslttoned instead at a tecatton Intermediate the piv tal engagement 80 and th remote 
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extensions as indicated in phantom at 900 in Figure 1b. In order to accomnyKiate movement of the ratchet 
mechanism to such an intermediate location, it will be appreciated that the arc D' on the ratchet teeth will have 
to be of proportionally diminished radius. Also, because movement in degrees along the arc defines movenr>ent 
of the end effectors, if fine adjustment Is required, then proportionally much fin r teeth and grooves (and hence 

5 a finer barb) are required In the Intermediate location than the preferred location. Additionally, in ord r to ac- 
commodate the ratchet mechanism, either the handles must be much wider so that the ratchet teeth, leaf 
spring, camming lever, etc. can be inserted in the handle and the lever without compromising the structural 
integrity of the handle and lever, or the ratchet mechanism must be moved out of the plane of the handle and 
lever. If the ratchet mechanism is moved out of the plane of the handle and lever, care must be taken to still 

10 provide an arrangement where the ph^ot point 80 is still the center of the arc for the ratchet teeth. 

There have been illustrated and described herein endoscopic instruments having rotataWe end effectors 
and having ratchet mechanisms. While particular embodiments of the invention have been described. It is not 
intended that the invention be limited thereto, as it is intended that the invention be as broad in scope as the 
art will allow and that the specification be read likewise. Thus, while partteular n^aterials were described as 

IS preferred, it will be appreciated that other materials could be utilized. For example, instead of a metal leaf spring 
for the ratchet mechanism, a hard plastic resilient strip could be utilized. Similarly, wh«e certain dimensions 
and shapes of various objects such as the spherical rod-engaging member were disclosed as preferred, it will 
be appreciated that other shapes and dimensfons can be utilized. For example, instead of having a sleeve hav- 
ing outside ribs running parallel to the longitudinal axis of the tube, the sleeve could have no ribs at all. or ribs 

20 running transverse the longitudinal axis. Further, while typical scissor-type handle elements were provided 
for both the lever arm and the handle, it wfll be appreciated that other arrangements such as plier handles, 
etc., could be utilized, provided relative movement between the two can be obtained to effect end effector piv- 
oting. Thus, for example, the handle and/or lever arm could be some other type of gripping means. It will there- 
fore be appreciated by those skilled in the art that yet other modifications could be nwide to the provided in- 

25 vention without deviating from its spirit and scope as so claimed. 



Claims 

30 1. A medical instrument having end effectors and a handle means and a lever arm means each coupled to 
at least one of said end effectors, said handle means and lever arm means being pivotably fixed relative 
to each other by a pivot means, wherein pivoting of said lever arm means relative to said handle means 
around said pivot means effects relative movement between said end effectors, an improvement com- 
prising: 

35 a releasable ratchet mechanism having 

a) a resilient member with opposite first and second opposite ends, said first end held In cantilever en- 
gagement with one of sakJ handle means and said lever arm means, and with its second end extending 
away from said one of said handle means and said lever arm means with which sakl resilient member 
is In cantilever engagement toward the other of said handle means and said lever arm means. saW 

40 resilient member having a locking element extending therefrom remote from its cantilevered engage- 

ment; 

b) a ratchet means extending from said other of said handle means and lever arm means toward aakJ 
cantaever engagement of said resiient member, said ratchet means being axially displaced relative to 
sakJ locking element along an axis perpendicular to said pivot means but in dosely adjacent opposed 

45 relationship to said locking element. saM ratchet means having a plurality of teeth defining a plurality 

of grooves wherein each groove is adapted to Individually receivably engage aaki locking element of 
said resflient member; 

c) latching means movably coupled to said one of said handle means and lever arm means with which 
sakJ resilient means is in cantilever engagement, said latching means for engaging and resBientiy de- 

50 forming saki resilient member to cause engagement of sakJ locking element In a groove of said ratchet 

means when said latching means is In a first position, and said latching means for either substantially 
disengaging said resOient means or for reducing the defornr^ation of saM resilient member when In a 
second positk>n such that said tocktng means is substantially free from said ratchet means. 

55 2. Amedk»l Instrumentaocording todaim 1, wherein said resBi ntm mberoomprises a leaf spring Induding 
an engaging means for fUedly engaging at its cantilevered end aakl n of saki handle means and lever 
arm means with whk:h saM resflient means Is in cantilev r engagement; and/or wherein said handle 
means and said lever arm means oompris scissor-type handle loop elements, and saM resOient member 
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is coupled to said one of said handle means and lever srvn nr>eans, and said ratchet nieans is coupled to 
the other of said handle means and lever arm means at locations on said loop elements rennote from said 
pivot means. 

A medical Instrument according to daim 1 or 2. wherein said latching means comprises a camming lever 
means having a pivot pin pivotal)ly engaging said one of said handle means and lever arm means wrth 
which said resilient means Is In cantilever engagement said camming lever having a bearing end adjacent 
said resilient means at a location toward said free end from where said resHient means is held In cantilever 
engagement, said t>earing end having a first bearing surface, with said first bearing surface engaging and 
resiliently deforming said resilient nrwmber a firet amount to cause engagement of said locking element 
in a groove of said ratchet means when said latching means is in said first position; said bearing end pre- 
ferably having a second bearing surface, with said second bearing surface resiliently deforming said re- 
silient member a second amount when said locking means Is In a second posltton, wherein said second 
amount can range from zero to an amount less than said first amount. 

A medical instrument according to any preceding daim. which comprises an endoscopic Instrunrient having 
a longitudinally extending hollow outer tube with a proximal end, a distal end. and a longitudinal axis, a 
push rod extending through said outer tube and having proximal and distal ends, an actuating means for 
imparting redprocal axial nx)tion to said push rod relative to saki outer tube, said actuating means com- 
prised of said handle means whteh engages said outer tube and said lever arm means which is coupled 
to said proximal end of said push rod, and said end effectors whteh are coupled to said push rod at sakJ 
distal end of said push rod and pivotally coupled to said outer tube, whereby said redprocal axial motion 
of sakl push rod is translated to pivotal movement of said end effectors. 

A medical instrument comprising: 

a) a hollow outer tube having a proximal end, a distal end, and a longitudinal axis; 

b) a push rod extending through said outer tube and having proximal and distal ends; 

c) an actuating means for Imparting redprocal axial motion to said push rod rolative to saki outer tube, 
said actuating means comprising handle means and lever arm means, saki handle means and lever 
arm means being coupled to each other by pivot means, with said handle means engaging said outei* 
tube. said lever arm means engaging said push rod; 

d) end effector means coupled to said push rod at said distal end of said push rod and pivotally coupled 
to said outer tube, whereby pivoting of said lever arm means relative to said handle means around said 
pivot means is translated to pivotal movement of at least one of said end effectors; and 

e) a releasabie ratchet mechanism having a resilient member engaged with and extending from a first 
of said handle means and said lever arm means, said resilient member having a locking element ex- 
tending therefronv a ratchet means extending from the other of said handle means and sakj lever arm 
means, said ratchet means being axially displaced relative to said locking element along an axis per- 
pendicular to sakl pivot tneans but in dosely adjacent opposed relationship to sakj locking element, 
saki ratchet means having a plurality of teeth defining a plurality of grooves wherein each groove is 
adapted to indivkiually receivably engage saki locking element of saki resilient member, and latching 
means movably coupled to saki first of said handle means and lever arm means, said latching means 
for engaging and reslllentiy deforming saki resilient member to cause engagement of said locking ele- 
ment in a gnxive of saki ratchet means when saki latching means is in a f iret position. 

An Instrument according to daim 5, wherein said handle means and said lever arm means are pivotally 
engaged by saki phrot means at a k>cation adjacent saki proxknal end of said outer tube, and said handle 
means and lever arm means extend In an opposed relationship to respective remote ends which are at a 
substantially common distance away from saki pivot means, and said resilient member engages saki first 
of said handle means and said lever arm means at the remote end thereof; and/or wherein saki latching 
means comprises a pK^ arm having a first end and a second end, saki latching means being pivotally 
engaged between its first end and Its second end to said f iret of said handle mean: and lever arm means, 
and said phrot arm having two distinct bearing faces at its second end which are alternatively posltionable 
to abut said resilient member upon ph^tal movement of said first end of saki pivot arm, a f iret of saki bear- 
ing ftfces when abutting saki resilient member causing saki resilient member to deform and causing en- 
gagement of saki locking element and saM ratchet means, and the other of saki bearing f^ces when abut- 
ting saki resflient member nabling disengagement of said locking I ment from saki retch t means. 
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An instrument according to claim 5 or daim 6, wtierein said handle means and said lever arm means conv 
prise scissor-type handle loop elements, and said resilient meml>er is coupled to said first of said handle 
means and lever arm means and said ratchet means is coupled to the other of said handle means and 
lever arm means. 

An instrument according to any preceding claim, wherein said pivot means has a pivot axis; said locking 
element has an extending edge surface on a second axis substantially parallel to said pivot axis; and said 
plurality of teeth have extending edge surfaces on third axes substantially parallel to said second axis, 
wherein said edge surfaces of said teeth of said ratchet means are preferably located along an arc of a 
cylinder having said pivot axis as its centre line, each of said teeth preferat)ly having a first angled surface 
making an approximately forty-five degree angle relative to radii defining said arc. each of said teeth pre- 
ferably further having a second angled surface making an approximately ten degree angle relative to sakj 
radii defining said arc, said locking element preferably being at a substantially forty-five degree angle rel- 
ative to said resflient member such that when said latching means is in said first position with said locking 
element engaging said ratchet means, said handle means and said lever arm means can t>e squeezed 
together with sakj locking element riding on said first angled surface of respective teeth of said ratchet 
means and falling into grooves between sakJ respective teeth. 

An instrument according to any of claims 1 to 8, wherein said resilient member comprises a leaf spring, 
and sakJ locking element comprises a first punched out t)arb extending from said leaf spring, and wherein 
said punched out barb is preferably at a substantially forty-five degree angle relative to saki leaf spring. 

An Instrument according to any preceding daim, wherein said handle means and lever arm means conr>- 
prise a plastics material, and said ratchet means is formed as a unitary plastics component with the other 
of saki handle means and said lever arm means, with said teeth being formed in said ratchet means in 
a recessed cutout fashion, or wherein said ratchet means comprises a metal component in locked engage- 
ment with the other of said handle means and said lever arm means, and/or wherein said pivot means 
has a pivot axis, said ratchet means has a first width along an axis:, parallel to said pivot axis, sakI teeth 
have a second width along sakJ axis parallel to said pivot axis, wherein said second wMth is smaller than 
said first width. 

An instrument according to any preceding daim, wherein said resilient member comprises a leaf spring, 
said locking element comprises a first punched out barb extending from said leaf spring at a substantially 
forty-five degree angle relative to said leaf spring, and saki leaf spring further comprises a second punch- 
ed out baib which f bcedly engages said one of sakI handle means and lever arm means with which sakJ 
resflient means Is In cantilever engagement at the cantilevered end of saM leaf spring, wherein said handle 
means and sakj lever arm means preferably comprise scissor-type handle loop elements, said resilient 
member being coupled to said one of said handle means and lever arm means and sakl ratctiet means 
being coupled to the other of said handle means and lever arm means at locations on saki k>op elements 
renrrate from said pivot means, and/or wherein sakl latching means comprises a camming lever means 
having a pivot pin prvotably engaging said one of said handle means and lever arm means with which 
said resQient means is in cantilever engagement, said camming lever having a bearing end adjacent sakj 
resaient means at a location toward sakj free end from where said resilient means is held in cantilever 
engagement, said bearing end having a first bearing surface, with said f iret bearing surface engaging and 
resBiently deforming said resilient member a first anKXjnt to cause engagement of said locking element 
in a groove of said ratchet means when sakj latching means is in said f iret positton. 
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FIG. 4a 
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FIG. 8 
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